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Calibration: procedure(s) QA CAL-01.v8, QA CAL-23.v5, QA CAL-25.v6
Galibration procedure for dosimetric E-field probes -

Catibration date: July 20, 2015

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements {Sh)
The measurements and the uncertainties with confidence probability are given on the following pages and are part of the ceriificate.

| Al calibrations have beer concunled 0 the closed faharatory facility: envircomenttemperature {22 & 3YC and bumidity < 70%.
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Primary Standards I ' Cal Dale (Certificate No j " Scheduled Caiibraion
Power meter £44 198 GB41293874 01-Apt-15 (Ne. 217-02128) Mar-16
Power sensor E4412A MY 41498087 01-Apr-15 {No. 217-02128) Mar-16
Reference 3 dB Altenualor SN: 5054 {3c) 01-Apr-15 (No. 217-02129) Mar-16
Reference 20 dB Altenuator SN: 85277 {20x) 01-Apr-15 (No. 217-02132) Mar-16
Reference 30 dB Aftenuator SN: 55129 (30b) 01-Apr-15 (No, 217-02133) Mar-16
Reference Probe ES3DV2 8N: 3013 30-Dec-14 {No. ES3-3013_Dec4) Dec-15
2AE4 Sh: 660 id-Jan-15 (No DAE4-B60_Janth; Jan 18
Secondary Slandards 13 Check Date (in house) Scheduted Uheck
RF generator HP 8648C LIS3642001700 4-Aug-99 [in house check Apr-13) i in hause check: Apr-16 ]
{ Network Analyzer HP 8753E LIS37390585 i 18-0ct-01 (in house check Oct-14) ‘ In house check: Oet-15
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Glossary:

TSL tissue simulating liquid

NORMx.v,2 sensitivity in free space

ConvlF sensitivity in TSL / NORMx,y.z

DCP diode compression point

CF crest factor (1/duty_cycle) of the RF signal

ABCD modulation dependent lingarization parameters

Potarization o @ rotation around probe axis

Polarization 9 9 rotation around an axis that is in the plane normal to probe axis (at measurement center},
i.e., = 0is normal to probe axis

Connector Angle information used in DASY system lo align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurernent
Techniques”, June 2013

h) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximily to the ear {frequency range of 300 MHz o 3 GHz)", February 2005

¢} 1EC 62209-2, "Procedure to determine the Specific Absorption Rate (SAR) for wireless comimunication devices
used in close proximity to the human body (frequency range of 30 MHz tc 6 GHz)", March 2010

i) KDB 865664, "SAR Measurement Reguirements for 100 MHz to 6 GHz

Methods Applied and Interpretation of Parameters:

L)

NORMy,y, 2 Assessed for E-field polarization 8 = 0 (f < 900 MHz in TEM-cel!; f > 1800 MHz: R22 waveguide).
NORMx, v,z are only intermediate values, i.e.. the uncertainties of NORMx.y,z does not affect ihe E"-field
uncertainty inside TSL (see below Convi).

NORM(f)x,y,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2. The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal {nio uncertainty required). DCP does not depend on frequency nor media.

PAR: PAR is the Peak to Average Ratio that is not calibrated hut determined based on the signai
characteristics

Axyv.z: Bxoy.z: Cxy.z; Dxoy.z) VRx .z A, B, C, [y are numerical linearization parameters assessed based on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvlF and Boundary Effect Parameters. Assessed in flat phantom using E-field (or Temperature Transfer
Standard for 1 < 800 MHz) and inside waveguide using analytical field distributions based on power
measurements for £ > 800 MHz, The same setups are used Tor assessmeni of the parameters applied for
nolndary compensation (alpha, depth’ of which typical urcerlainty values are given. These parameters are
ased in DASY4 software to limprove prol COuT sundary. The sensitivity i
to Rivix vz * Corvt % o hat giver for
Convl s used in v alinws exterding the validity

v gradients realzed ssiag a flal phads

Panie
he sensor offsel

Floal measuremeni cerier oo the crabe T
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293
Basic Calibration Parameters

'M Sensor X _ Sensor Y ! Sensor 7 Unc{ksZ)H'
Norm (pVVim)7)" 112 0.92 0.73 £10.1 %
DCP ()" 102.9 108.5 , 109.5

Modulation Calibration Parameters

FuID T Communication System Name A B P D VR Unc"

dB | dBVpVv dB_ | mv {k=2}
o B X 0.0 00 | 10 000 1688 | +35%
Y 00 1.0 1.0 1744
, L2 ] 00 | 0o 1.0 | 1540
The reported uncertainty of measurement is stated as the standard uncertainty of measurement

probability of approximately 95%.

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage

* The uncertainties of Narm X.Y.Z o not affect the E”-field uncertainty inside TSL (see Pages b and 6).

‘f Numerical linearization parameler: uncertainty not required.
“ Uncertainly is determined using the max.
field value.

Serifoate Mo BESTARYY Gulbtd Pane 4ol 1
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3293

Caiibration Parameter Determined in Head Tissue Simulating Media

} Relative | Conductivity | " Deptn © Unc
f{MHz)" | Permittivity” ©  (Sim}’ ConvEX | GonvFY | ConvFZ | Apha® | (omy | (k=2) |
750 419 0.89 B.50 6.50 650 . 055 1.36 +12.0%
835 41.5 0.90 6.37 6.37 6.37 0.26 2.24 +12.0 %
900 415 , 097 817 617 | 6.7 032 205 +12.0%
1450 40.5 1.20 | 533 1 533 £33 037 | 188 | £120%
1750 40.1 1.37 5.37 5.37 5,37 0.80 1.15 +12.0%
1900 40.0 1.40 5.06 5.06 5.06 0.80 1.21 +12.0%
2100 39.8 1.49 © 508 5.08 5.08 (.44 1.67 120 %
2300 39.5 1.67 4.73 4.73 4.73 0.75 1.27 +120%
2450 39.2 1.80 4.42 4.42 442 | 0.90 1.21 +£12.0 %

2800 39.0 1.96 433 4.33 433 | .80 128 | +120%

-

50 MH: The

¥ Frequenay valicity above 300 MHz of + 100 1Hz only apolies for DASY w4 and Ligher (see Page 2), else it s restricted 1o
vincerlainty 13 the RSS Corsl . Frequency validity
helow 3040 MHz is = 10, 2540, 50 and 70 MMz Tor Convl” assessments at 30, 64, 128, 150 and 220 MHz respectvely. Al:ove 5 GHz frequanay
valichity car: he extended o + 110 MHz

" Al frequencies pelow 3 GHz, the validily of tissue parameters (: and o) can be relaxed to + 10% if Hquid compensation farmula is applied 10
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters [« and «) is restricted 10 + 5%. The uncertairty is the RSS of
the ConvE uncertainly for indicated larget tissue parameters.

& Atpha/Depih are determined during calibration. SPEAG warrants that the remaining deviation due to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below & 2% for frequencies between 3-8 GHz at any distance larger than half the probe tip
diameter from the boundary

Cerdificale Mo EB005ERS sah Page 5 ol 1
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DASY/EASY - Parameters of Prebe: ES3DV3 - SN:3293

Calibration Parameter Determined in Body Tissue Simulating iiedia

By g, 2015

Relative Conductivity ‘ Depth ® Unc
Cf{MHz}" | Permittivity ' (8im)'  ConvFX | ConvFY ConvFZ | Alpha® | {mm) {k=2)
750 | 55.5 0.96 6.16 6.16 6.16 (.60 1.30 £12.0%
835 55.2 0.97 6.13 6.13 6.13 0.39 1.84 +12.0 %
900 55.0 1.06 6.06 6.06 6.06 0.37 184 | +120%
1450 54.0 1.30 5.13 513 5.14 0.32 1.98 +12.0 %
1750 53.4 1.49 5.01 5.01 5.01 0.56 1.49 +12.0 %
1900 53.3 1.52 4.69 4.69 4,69 0.73 1.33 +12.0%
2100 53.2 162 4.82 4,82 4.82 0.80 1,29 +12.0 %
2300 52.9 1.81 4.48 4.48 4.48 0.75 1,24 +12.0%
2450 52.7 1.95 4.31 4.31 4.31 0.80 080 . #120% |
2600 52.5 2.16 4.23 4.23 423 080 | 0.80 +12.0%

- treguency validity above 300 MHz of & 104 MHz only applies for DASY vi

#and higher (see Page 2), else it is restricted to + 50 MHz. The

vicertainly is the RSS of the ConvF uncerainty at calibration frequency and the uncertainty for the indicaled freguency bard. Frecuency validily
below 300 kHz is & 10, 25, 40, 50 and 70 MHz for Convl™ assessments at 36, 64, 128, 150 and 220 Mz respectively. Above § GHz frequency

satiddy can be extended to & 110 MHz,

" At frequencies pelow 3 GHz, the validity of tissue paramelers (= and o) can be relaxed fa & 10% if liquid comrpensation fonmula is applied to
measured SAR values. At freqguencies above 3 GHg, the vatidily of tissue parameters ( and «) is restricted to + 8%. The uncertainly is the RSS of

the ConvF uncertainly for indicated farget lissue parameters.

“ Alpha/Depth are determined during calibration. SPEAG warrants that ihe remaining deviation due to the boundary effect afler compensation is
always less than £ 1% for frequencies below 3 GHz and below + 2% for frequencies belween 3-6 GHz at any distance larger than half the probe tip

diameter from the boundary.
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Frequency Response of E-Field
(TEM-Cell:ifi110 EXX, Waveqguide: R22)
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Freguency response (normalized
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Uncertainty of Frequency Response of E-field: & 6.3% (k=2)
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Recelving Pattern (¢), S = 0°

=600 MHz, TEM f=1800 MHz R22
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Error [dE]
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Uncertainty of Axial Isotropy Assessmeni: & 0.5% (k=2}
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Dynamic Range fISAReaq)
(TEM cell , foyar= 1900 MHz)

Input Signal [uV)

T 107 10 1o i hE 10°
SAR [mWlem 3
& @]

not compensated com.pensated

Error [dB]
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July 20, 2015
Conversion Factor Assessment

f= 900 MMz WGLS RY M_conf) P i THY MMz WOLS R2Z (H_convk)
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DASY/EASY - Parameters of Probe: ES3DV3 - SN:3283

Other Probe Parameters

Sensor A?'range:‘nent Triangular
Conneetor Anglo ) e
Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Frobe Ovarall Longth . B S W
‘ Probe Body Diameter ' 10
T T
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point Zmm
Recommended Measurement Distance from Surface T Gmm |

Dertificate Mo BEST A8 51D Page ool
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Swiss Calibration Service

Accreditad by the Swiss Accreditation Service {SAS) Accreditation No.: SCS 108
The Swiss Acereditation Service is one of the signafories to the EA

Multitateral Agreement for the recognition of calibration certificates

cient  Sony Mobile CN (Vitec) Certificate No: £53-3169_Dec14

CALIBRATION CERTIFICATE

! Object ES3DV3 - SN:3169

Calibration procedure(s?

QA GAL-01.v9, QA CAL-23.v5, QA CAL-25.6 '

- Calibration date:

Calibration procedure for dosimetric E-field probes

December 16, 2014

! Calibration Equipment used M&TE critical for calibration)

This calibralion: certificate documents ihe traceabilily to national standards, which realize the physical units of measurements (S1).
The measurements and the uncertainties with confidence probability are given on the foflowing pages and are part of the cerificate.

All calibrations have been conducted in the closed faboratory faciity: environment temperature (22 + 3)°0 ard humidity < 70%
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hPriw‘\ar\; Standards 11 Cat Date (Certificate No.j Scheduled Caiibragion
. Power meter E44 198 (5B41283874 33-Apr-14 (No. 217-01911) Apr-15
Power sensor E4412A MY41498087 03-Apr-14 {No. 217-01911) Apr-15
Reference 3 dB Attenuator SN: 35054 (3c) 03-Apr-14 {No. 217-01915) Apr-1b
Reference 20 dB Attenuator SN: S5277 {(20%) 03-Apr-14 {No. 217-01919) Apr-15
Refarence 30 dB Attenuator SN: 55129 (30hb} 03-Apr-14 (No. 217-01920} Apr-15
Reference Probe ES3DV?2 SN: 3013 30-Dec-13 {No. ES3-3013_Dec13) Dec-14
DAE4 Sh. 789 30 Apr-14 {No. DAE4-789_Aprid; Apr-15
Secondary Standards % Check Bate (ir: house) Scheduled Check
RF generator HP 86480 LIS36421)0170G 4-Aug-98 (in liouse check Apl-13) in house check: Apr-16
Network Analyzer HP 8753E LIS3739058% 1§-0Oct-01 (in house check Got-14) ' house check: Cet-15
C Name Function Signature
Calibrated 1y Leif Kiysner Laboratory Technician £ /W
Le PO
g ‘%
Katja Pokovic Technical Manager =y '
551 Decerthn !
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Swiss Calibration Service

Accredited by the Swiss Accredilation Service (SASY Accreditation No.: SCS 108
he 8wiss Accreditation Service is one of the signatories to the FA
Multilateral Agreemaent for the recognition of calibration certificates

Giossary:

TSL fissue simulating liquic

NORMx,y,z sensitivity in free space

ConvF sensitivity in TSL/ NORMx vz

DCP diode compression point

CF crest factor {H/duty cycle) of the RF signal

ABCD modutation dependent linearization parameters

Poltarization ¢ @ rotation arcund probe axis

Polarization $ 9 rotation around an axis that is in the plane normal to probe axis (at measurement center),
i.e., 9 = 0 is normal to probe axis

Connector Angle information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Foliowing Standards:

a) |EEE Std 1528-2013, "IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Technigues”, June 2013

b) IEC 62209-1, "Procedure fo measure the Specific Absorption Rate [SAR) for hand-held devices used in close
proximity to the ear {frequency range of 300 MHz to 3 GHz)". February 2005

Methods Applied and interpretation of Parameters:
o NORMy.y z: Assessed for E-fietd polarization 8 = 0 (f < 900 MHz in TEM-ceil; f » 1800 MHz: R22 waveguide).
NORMXx v,z are only intermediate vaiues, i.e., the uncertainties of NORMx,y z does not affect the E°-field
uncertainty inside TSL (see below ConvF),

= NORM()x.v,z = NORMx.y,z * frequericy_response {see Frequency Response Chart). This linearization is
implemented in DASY4 sofiware versicns later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

¢ DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainty required). DCP does not depend on frequency nor media.

s PAR:PAR is the Peak to Average Ratio that is not calibrated but determined based on the signal
characteristics

e Ax.yz Bxyz Cxyez Dxyz VRxyz A B C. D are numerical linearization parameters assessed hased on
the data of power sweep for specific modutation signal. The parameters do not depend on frequency nor
media. VR is the maximurm calibration range expressed in RMS voltage across the diode.

¢ ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-fietd (or Temperature Transfer
Standard for f - 800 MHz) and inside waveguide using analytical field distributions based on power
rmeasurements for { » 800 MHz, The same selups are used for assessment of the parameters applied for
boundary compensation {alpha, depth; of which typical uncertainty values are givern. These parameters are
used in DASY4 software to improve probe acturacy close 1o the houndary. The sensitivity in TSL corresponds
o NORMx v« * ConvF whereby the unsertainty norresporids 1o that given for 3 ency dependent

i a fiel! of inw gradients realized using a flal phanton

orreseords 1 ihe offget ol virtugl measurement nenier frovn the prohe
g1 Mo tnlerance ro !

igle: The angle is assessed ush;
nilreds

ratey gained by deters
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Manufactured:  January 23, 2008
Calibrated: December 16, 2014

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ system!)
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DASY/EASY - Parameters of Probe:

SR3169

Basic Calibration Parameters

Uecercher 16 Ji14

=53DV3 - SN:3169

Sensor X Sensor Y : Sensor Z_ Unc (k=2) |
Norm (uV/(vim)*)" ; 1.17 1.17 : 116 101 %
DCP (mV° 1 103.6 99.0 { 96.2 '
Moduiation Calibration Parameters
uib Communication System Name A B | ¢ D VR Unct |
dB dBvVpv | dB my (k=2)
0 Cw X 0.0 | 00 1.0 0.00 | 1979 | #36%
- Y 00 0.0 10 995
z 0.0 0.0 1.0 L To0.3

The reported uncertainty of measurement is stated as
multiplied by the coverage factor k=2, which for a nor

probability of approximately 95%.

the standard uncertainty of measurement
mal distribution corresponds to a coverage

" The uncertainties of NormX ¥, 7 o not affect the EZ-fielo wacerlainty inside TS (see Pages 5 and 6},

* Numerical linearization parameter: uncertainty not recuired.
* Uncertainty is delermined using the max. deviaticr: from linear respense applying rectangutar distribution an
field value.

Hage 4 ol

d is expressed for the square of ihe




ESEVE- SN31R0 December 16, Zi314

SASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Calibraiion Parameter Determined in Head Tissue Simulating Media

B Relative | Conductivity ' Depth © Unct,

f(MHz}“  Permittivity " {Sim) " ConvF X | ConvFY = ConvFZ | Alpha® |  (mm) (k=2)
750 41.9 0.89 6.49 6.49 6.49 044 - 153 +12.0%
B35 41.5 G.90 6.31 6.31 6.31 0.70 21 +12.0%
900 41.5 ‘ (.97 6.22 B.22 6.22 .30 1.91 +12.0%
1750 401 1.37 5.28 548 5.26 0.48 1.51 +12.0 %
1800 40.0 1.40 5.07 5.07 5.07 0.73 1.30 +12.0 %
2100 39.8 1.49 522 5.22 5.22 0.51 1.41 +12.0%
2450 39.2 1.80 4.55 4.55 4.55 0.68 1.37 +120%
2600 | 39.0 1.96 4.37 4.37 4.37 , 0.76 1.31 +12.0%

“ Frequency validity abuve 300 MHz of £ 100 MHz only applies for DASY v .4 and higher (see Page 2. elss ii is restricted to £ 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calibration frenuency and the uncertainty for the indicaled frequency band. Frequency validity
below 300 MHz is « 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respeciively. Above § GHz frequency
validity car be extended 1o + 110 MHz.

© Aifrequencias below 3 (iHz, the validity of tissue parameters (- and 7] can be ralaxed o & 10% il fquid compensation formula is apolied to
measured SAR valises. At frenuencies above 3 GHz. the validity of tissue parameters (z and o) is restricted 1o + 5%, The unsertairty is the RSS of
ihe Convl uncertainty for indicated target tissus parameters.

* Alphailepth are determinad during calibration. SPEAG warrants that the remaining deviation due to the houndary effect afier compensation is
aiways lass than & 1% for frequancies below 3 GHz and belaw + 2% for frecuencies belween 3-6 GHz at any distance larger than :
diameter from the Boundary.

Certificate Mo ESS316Y Danid Tage f ol 1



BB 5 SHIGIEY Decersher 16 2014

DASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Galibration Parameter Determined in Body Tissue Simulating Media

i . Relative | Conductivity ' Depth® | Unet.

f(MHz) " | Permittivity " {8tmj " ConvF X | GonvFY | ConvFZ | Aipha®i (mm) | (k=2)
750 55.5 0.96 ~ 6.08 6.06 6.06 0.25 241 L %120 %
835 55.2 0.97 6.05 6.05 6.05 0.80 1.16 +12.0%
900 55.0 .05 | Bgs 5.95 5.95 0.80 1.15 +12.0%
. 760 53.4 1.49 4.86 4.86 4.86 0.58 1.56 +12.0%
| 1900 53.3 1.52 4.58 4.58 4.58 0.54 1.64 +12.0%
2100 53.2 1.62 4.65 4.65 4.65 0.71 1.48 £12.0%
2450 52.7 1.95 4.09 4.09 4.09 0.80 1.19 +12.0 %
2600 52.5 , 2.18 3.92 3.92 3.82 0.80 1.18 +12.0 %

" Frequenscy validity above 300 MHz of & 100 MHz only applies for DASY v4.4 and hiaher (see Page 2). else it is restricted ta = 50 MHz. The
unzertainty is ihe RSS of the ConvF uncertainty at calibraticn frequency and ihe unceriainty for ihe indicated frequancy band. Frequency validity
below 300 MHz is £ 10, 25, 40, 54 and 70 MHz for ConvF assessmerts at 30, 84, 128, 150 and 220 MHz respectively. Above [ GHz frequency
validity car: be exlended io £ 110 MHz.
- At frequencies below 1§ GHz, the validity of tissue parameters {» and «} can be relaxed to + 10% if f:uid compensation farmula is applied o
reasured SAR values. Al frequencies above 3 GHz, the validity of tissue parameters (= and ) is resticted to + 5% The uniceriainly is the R8S of
the ConvF uncertainiy for indicated target tissue parameters.

AlphafDepth are determined during catibration. SPEAG warrants that the remaining deviation dus to the boundary effect after compensation is
always less than + 1% for frequencies below 3 GiHz and below £ 2% for frequaencies belween 3-6 GHe af any distance iarger than hall the probe ti
dtameter from the boundary.

SDertiicale Mo ESTAIGY Decid FPage 6ol



ES3005 Shiti69 December 16 w74

Frequency Response of E-Field
(TEM-Cellifi110 EXX, Waveguide: R22:

Bl -

[ {
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-(_‘5 l t_)'“_ e e e e e
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€ 11

¢
i

Frequency response

3 A ‘ I N i SN T S f bl i I b ‘
0 505 1000 158006 2000 2500 300G

TEM R22

Uncertainty of Frequency Response of E-field: & 6.3% (k=2)
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ESANE - S 169 Decernber 16 /014

Receiving Pattern (¢), § = 0°

=600 MHz TEM =1800 MHz R22

o« 2]
5l 45 3% 45
& N
.
& w?
. EN 18 !
3 a2
& 5 '
225 K 35 o 315

570 BT

Tot ® Y z Tot * ¥ b

Error [dB]

B ED EGRERR SR TAH

Unecertainty of Aodal isoiropy Assessment: & 0.5% (k=2)
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ESSi3- SRR [ecerrder 16, 2014

Lynamic Range f{SAR

(TEN cell , foyar= 1900 MHz)

input Signal [uV]

107 102 101 108 ) 10y 10
SAR [MW/em3]

] 8]

not cornpensated compensated

Error [dB]

L

BN BeC

Assessiment
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ESALYE - SN.A16R9 Decerber 16, 7114

Conversion Factor Assessment

f= 800 MHz WELS RY (M convF) Fo 3700 MMz WELS Ruz2 W conFy

SAR Vg

SAR PRGN

049 - e e S J—
i i0 ] 30 10 =0 ()

S RT— H [ R— . o dvmn e L S
[v) 7 10 5 Pt Fel 20
z [rrn)

o 0 40
e Z frnea)

8 4] L&l 4.
arayisal reased anadtaea

Deviation from Isotropy in Liguid
Error {¢, 9}, f = 900 MHz

Devialion

. .4 }
unaortainty of Sphertcal isciropy Assessment: & 2.6% (ke

it frid
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ES305- SMN316Y

Decernber 16, 014

LDASY/EASY - Parameters of Probe: ES3DV3 - SN:3169

Other Probe Parameters

Sensor Arrangement

Connecior Angie (7}

Triangular |

251
'@:‘iechanica! Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overail Length 337 mm
Probe Body Diameter 10 mm |
"TEp Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2 mm
Probe Tip to Sensor Z Calibration Point 2mm
Recommended Measurement Distance from Surface 3 mm

soerdizae Mo RS NRY entd

Page 11




Calibration Laboraiory of

Schmid & Partner
Engineering AG

Zevughausstrasse 43, 8004 Zurich, Switzerland

Accredited by the Swiss Accrediiation Service (SAS]
fhie Swiss Accreditation Service i3 one of the signatories to the EA
Multitateral Agreement for the recognition of calibration certificates

Client

Sony Mobile CN (Vitec)

Schweizerischier Kalibrierdienst

Service suisse o'élal

Servizio svizzero di taraturs

Swiss Calthration Service

Accreditation No.: SC8 108

Certificate No: ES3-3170_Dec14

CALIBRATION CERTIFICATE

Object

Calibration procedure(s)

Calibration date:

ES3DV3 - SN:3170

Calibration procedure for dosimetric E

December 16, 2014

Calibration Equipment used [M&TE crilizat for calibration)

field probes

This calibration certificate documents the traceabiiity to national standards, which realize the physical units of measurerents (SI).
The measurements and the uncertainties with confidence probabilily are given on the following pages and are part of the cerificate.

All calibrations have been conducted in ihe closed izboratory facilty: envircnment temperaiare (22 £ 3)°C and humidity < 70%

Aprod Ty

D calbeaii

ceriificaie wnod

Kafja Pokovic

Technical Manager

wrrnnniucen exsert oy il without wittten &

serttwate Moo BRIV De

14

PPage 1ol vl

Primary Stardards Cany Cal Date (Certificate No ) Scheduted Calibration
Pawer meter E4419B (5B41293874 (13- Apr-14 (Neo. 217-01911) Apr-15
Power sensor E4412A MY41498087 03-Apr-14 (No. 217-01911) Apr-15
Reference 3 dB Allenuator 3N: $5054 (3c) 03-Apr-14 {No. 217-01915) Apr-15
Reference 20 dB Altenuator SN: §5277 (20x) 03-Apr-14 {No. 217-019193) Apr-15
Reference 30 dB Altenuator SN: 55129 (30b) 33-Apr-14 (No. 217-01920) Apr-ib
Reference Probe ES3DV?2 SN: 3013 30-Dec-13 (No. ES3-3013_Dec13) Dec-14
DAE4 Sk 789 30-Apr-14 (No. DAE4-789 Aprid) Apr-1a
Sec;oa'wdaf;«'méiésMiards iD Check Date {in house; Scheduled Check
. RF generator HP 86480 US36420501 700 4-Aug-99 {in ouse chack Apt-13) in house check: Apr-16
| Nelwork Analyzer HP 5753E US37390685 18-0ct-01 {in house check Oot-14) in house check: Oct-15
Name Function Signature
| Catibvated by Leif Klysner Laberatory Technician

g Llecernaer 16




Calibration Laboratory of

- ) /@{\HS—S\ S Schweizerizcher Kalibrierdions
“"'!:_i‘imi‘“ & E’a!tr'}er , (51 . ‘1 'S Service sulsse d'étalonnage
Engineering AG % sa g} o Servizio svizeero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland N (/(3 AN D guwiss Calibration Service
\BE,/ 48 Lo

Avcredited by t

SCS 168

he Swiss Acoreditation Service {SAS) Accreditation No.:

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Glossary:

TSL tissue simulating liquic

NORMx, vz sensitivity in free space

ConvF sensitivity in TSL / NORMx,y,z

DCP divde compression point

CF crest factor (1/duty _cycle) of the RF signal
AB C modutation dependem linearization parameters

Polarization o
Polarization §

Connector Angle

o rotation around probe axis

4 rotation around an axis that is in the plane normai to probe axis {(at measurement center),
i.e., 9 = 0is normat to probe axis

information used in DASY system to align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a)

5

IEEE Std 1628-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific

Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

IEC 62209-1,
proximity to the ear {frequency range of 300 MHz 1o 3 GHz}",

“Procedure to measure the Specific Absorplion Rate {SAR) for hand-held devices used in ¢lose
February 2005

Viethods Applied and Interpretation of Parameters:

Ceriinate !

NORMzx, v, 2: Assessed for E-field polarization § = 0 {f < 900 MMz in TEM-celi; f » 1800 MHz: R22 wavegwde)
NORMx, v,z are only intermediate values, i.e., the uncertainties of NORMx,y,7z does not affect the E*-fieid
uncertainty inside TSL (see below Convi).

NORM(Gx,v.z = NORMx,y,z * frequency response (see Frequency Response Chart), This linearization is
implemented in DASY4 soflware versions later than 4.2, The uncertainty of the frequency response is included
in the slated uncertainty of ConvF.

DCPx,y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with CW
signal (no uncertainly required). DCP does not depend on frequency nor media.

PAR. PAR is the Peak to Average Ratio that is not calibrated bui determined based on the signal
characteristics

Ax.y.z: Bx,y.z: Cxy.z; Dxyz, VRx.v.zo A, B C D are numerical inearizalion parameters assessed based on
the data of power sweep for specific modiutation signal. The parameters do not depend on freguency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode.

ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field (or Temperature Transfer
Siandard for f £ 800 MHz) and inside waveguicle using analytical field distributions based on power
measuremenis for { » 800 MHz. The same setuns are used for assessment of the parameters applied for
boundary compensation {alpha, depih) of which typical ungertainty vaiues are given. These parameters are
re o improve probe accuracy close to the boundary. ”18 sensilivity in TS0 noresn
wA whiereby the uncerainty corresponds o that given for ConvF A freo ency dependeni
Lin BASY version 4.4 and higher w! ng the v rar & OO

L

s ssing a flal phaniom

gracieny is realized

affget rorresoonds o e Sffsel of vidaal measurerners senter e e e

’v..ﬂ(:?ld se reguired

ne angie s assessent using the infoamaton gamed by detersining the MO0 (oo

I3
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Manufactured:
Calibrated:

January 23, 2008
December 16, 2014

Calibrated for DASY/EASY Systems

{Note: non-compatible with DASYZ system!)
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ESGLY3- SM 31740

DASYIEASY - Parameters

Basic Calibration Parameters

vecerier 16, 114

of Probe: ES3DV3 - SN:3170

_ Sensor X Sensor Y Sensor Z Colng (k=2) |

Norm Geaiovimyy 127 1.04 0.94 S %0 %

DCP {mvy” 104.7 1017 1153 :
iModulation Calibration Parameters

ulp Communication System Name A B c D VR Unc" _3

dB dBV v dB my (k=2} |

0 CW X oo 00 o 000 | 2118 | #35%

Y 0.0 0.0 1.0 1901 '

206 00 1.0 2158 ;

The reported uncertainty of measurement is stated as the standard uncertainty of measurement

multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

" The uncerizinties of NemiX.¥.Z de not affect the E7 fiefd uncertainty inside TSL (see Pages & and &}

" Numerica! linearzation: parameter: ungeriainty not required.

" Uncertainty is detesmined using the max. deviation from linear response applying rectangular distribution and is expressed for the sguare of the

field value.

Lerkficaie Mo B8 AT Decid

rage 4 ol




Decemher 6. Z014

DASY/EASY - Parameters of Probe: ES3DV3 - SN 3170

Calibration Parameter Determined in Head Tissue Simulating Media

Relative | Conductivity : ! E f Depth ® Unci. |
Cf{MHz}© | Permittivity" (8m)" . ConvFX  ConvFY . ComvFZ | Alpha® | (mm) (k=2) |
750 41.9 0.89 6.59 6.59 6.59 039 | 166 +12.0 %
835 415 0.90 .37 6.37 6.37 0.54 1.33 +12.0%
901} 415 0.97 626 . 626 6.8 0.40 1.55 +12.0 %
1750 40,1 1.37 52t 5 521 | 075 135 +12.0%
1900 40.0 1.40 5.00 5.00 5.00 0.42 1.62 +12.0 %
2100 39.8 1.49 5.04 5.04 5.04 0.55 1.45 +12.0%
2450 39.2 1.80 4.43 443 . 443 0.80 1.24 +12.0%

2600 39.0 1.96 421 . 421 421 1 074 . 131 £12.0%

i higher (see Page 2} else it is restricted to £ 50 MHz. The
unzertaindy is the RSS of the ConvF unserlainty at calibiation frequency and the unceriainty lor the indicated frequency band. Frequency validity
helow 300 MMz is + 10, 25, 40, 50 and 70 MHz for GonwF assessmants at 30, 54, 1258, 150 and 220 MHz respectively. Above 5 GHz frequency
validily can be exterded to x 110 MHz,

" At frequencies betow 3 GHz, the validity of lissue parameters [ and o can be relaxed to = 10% if liguid compensation formula is applied 1o
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters (v and «) is restricted v & 5%. The uncertainty is the RSS of
the CanvF unceriainty for indicated target tissue parameters

© AfphaiDepth are determined during salibration. SPEAG warrants that the remaining deviation dus to the Leundary effect after compensation is
always less than + 1% for frequencies below 3 GHz and below & 2% for frequencies between 3-6 GHz at suy distance larger han half the probe tip
diameter from the boundary

+

Cerificale Moo FSLGT Dentd Page & 1



ESADY Y SAIGTD Mecerher 1R, 2014

DASY/EASY - Parameters of Probe: ES3DV3 ~ SN: 3170

Calibration Parameter Determined m Body Tissue Simulating Media

) Relative Conductuwty ; ' Depth® ! Unct. ;
f(MHz)" | Permittivity' (Shm) ' ConvE X | ConvFY | ConvFZ : Alpha® | (mm) |  (k=2}
750 55.5 096 . 6.21 6.21 | 621 0.32 1.76 +12.0 %
835 55.2 0.97 6.18 6.18 6.18 641 187 +12.0%

900 55.0 1.05 6.04 6.04 B.04 . 054 | 1.36 +120%
1750 53.4 149 500 500 5.00) 0.54 173 £12.0 %

1900 53.3 1.52 4.67 4.67 4.67 0.55 1.72 £12.0%
2100 53.2 1.62 4.84 4.84 4.84 0.54 1.61 £12.0%
2450 | 52.7 1.95 4.21 4.21 4.21 0.80 i.14 +12.0%
2600 52.5 26 . 392 3.92 3.92 0.80 1.00 +12.0 %

" Frequancy validily above 300 Mz of 4 100 MHz only apfu ies for DASY v4.4 and higher (see Page 2). wlse i is restricted to 2 50 MHz. The
uncertainty is the RSS of the ConvF uncertainty at calivration frequency and the uncertainty for ‘he ndicated frequency band. Frequency validity
pelow 300 MHz is 2 10, 25, 40, 50 and 70 MHz for ConvF assessments at 30, 64, 128, 1 wa'\r! 220 Mz respectively, Above § GHz frequency
vatidity can be extended 1o & 110 MHz.
" Al frequencies beiow 3 C;Hz the validity of tissue parametess (= and «) can be relaxed to & 1 !‘1% if kopid compensation formuta i apphed to
measured SAR values. At freguencies above 3 GHz, the validity of tissugz parameters (v and ) is reslnrtec‘t + 5% The uncerfainly is the RSS of
the ConvF ancertainty Tor indizated target tissue parameters

" Alphalepth are determined during calilbration. SPEAG warranis that the remaining deviation due 16 ihe boun:
always less than = 1% for frequenc [es betow 3 GHz and below & 2% for Treguencies betweer 3-8 Gz et an
diameter from the houndary.

iary effect after compensation 1s
v distanse larger ihan half the probe 1ip

o BESTET Dec g Page 8t



ESH3- 83170 December 16, Z0i4

Frequency Response of E-Field
{TENM-Celinfii10 EXX, Waveguide: RZZ}

Frequency response {normalized)

1800 2000 2500 2000
f [MHz]

Uncertainty of Frequency Response of E-fieid: £ 6.3% (k=2)

Certificate N FSE VT Dectd Page 7 1



RSO3 SHITD Decerber 16, 014

Receiving Pattern {¢), & = §°

=600 MHz, TEM f=1800 MiHz R22

b 43
$ 35 4
¥ L3
'
B A 17 i1
¥ N A Ee
37, 1
4 *
i .
.
f L]

ey : 35 225 X 315

ot X Y

o~

Tol ¥ v z

Error [dB]
5
I

-U 5

,
1% .
arn iy i hA

Uncertainty of Axial Isotropy Assessment:  §.5% {k=2}
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ESADVI- SN Necernher 16 2044

Dynamic Range f{SARaq)

(TEM cell | fova= 1900 MHz)

input Signal [UV]

0 1 100 107 10 102 108
SAR ImWicm3}
¢ o]
not compensatexd compensated

Error [dB]

L6
FET e Yo TRttt

6% |
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FS3VE- BNI37D

SAR PRGN

Pecamber 16, 2014

Conversion Factor Assessment

P = 900 MMz WELS R9 (M oonl) F= 1750 Mike WELS R22 (H_cond)

SAR PG WY

. [ - H L - e LI P [ SRS TR S A —
11 At a0 40 50 3] Q 5 10 1% 23 i) E 5 40

& [mm] z [mm)
9] _a} N =
arayioal measured anadted rmeasured

Deviation from Isotropy in Liguid
Error (¢, 9}, f= 900 MHz

Deviation

LI S G O .4 08 3.8

v of Spherical isotreny Assessment: & 2 6% (o)

e 4 Page f0ol



ES3WE SR

Deceniher 18 24

JASYIEASY - Parameters of Probe: ES3DVS - SN:3170

Other Probe Parameters

Sensor Arrangement

Triangudar

Connector Angle ()

4
“Mechanical Surface Detection Mode enabled
Optical Surface Detection Mode disabled
Probe Overall Length 337 mm
Probe Body Diameter 10 mm
Tip Length 10 mm
Tip Diameter 4 mm
Probe Tip to Sensor X Calibration Point 2 mm
Probe Tip to Sensor Y Calibration Point 2mm .
Probe Tip to Sensor Z Calibration Point Zmm ‘
Recommended Measuremeni Distance from Surface 3 mm

serifeate =0 ESLATH Decid

age 1ol



Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8604 Zurich, Switzerland

Accredited by the Swiss Acoradiiation Service (SAS;

- ]

Accreditation No.!

Schweizerischer Ralibrierdienst
Service suisse d'etalonnage
Servizic svizzero «i taralura
Swiss Calibration Service

SCS 0108

The Swiss Accreditation Service is one of the signatories o the EA
Multitateral Agreement for the recognition of calibration certificates

Sony Mobile CN {Vitec)

Client

Certificate No: E)‘(3“7306__J ulih

CALIBRATION CERTIFICATE

i
i Object

EX3DV4 - SN:7306

| Calibration procedure(s)

QA CAL-01.v9, QA CAL-14.v4, QA CAL-23.v5, QA CAL-25.v6
Cahbratlon procedure for dosnmetnc E-f:e!d probes '

Calibration date:

July 21, 2015

This calibration certificate cdoruments the traceabilily to national standards, which realize the physical unils of measurements (S1).
The measurements and the uncertainties with confidence probability are giver on the following pages and are part of the certificale.

All calibrations have been conducted in the closed labosatory faciity: enviransment leeperature [22 + 31°C and bumidity < 70%

CCalibrasion Equiprment used (M&TE critical {or calibration)

coertificate Mo FXR T A08 )

soefihcale S ool

Katja Pokovic

TEIEC @RS i ind i

Technical Manager

R IS L I INE

Paye |

Primary Standards \ 1Y ' Cal Date (Certificate No j ! Scheduled Caiilbration
Power meter E44198 | (5841293874 N-Apr-5 (Ne. 217-02128) Mar-16 o
Power sensor £4412A Y41498087 01 -Apr— 15 (No. 217-02128) Mar-16
Reference 3 dB Altenuator S 85054 (3¢) 01-Apr-15 (No. 217-02129) Mar-16
Reference 20 dB Attenuator SN 85277 {20x) 01-Apr-15 (No. 217-02132) Mar-16
Reference 306 d8 Altenuator SN: 55129 {30k} 01-Apr-15 (No. 217-02133) Mar-16
Reference Probe ES30VY SN 3014 30-Dec-14 {No. £83-3043_Dec14; Dec-156 N
DAE4 SK: 660 t4-Jan-15 (No DAE4-880_Jan1b) Jan-16
Secondary Standards e Check Date (ii: housa} Scheduled Check
RF generator HP 86480 I US3642U01704 4-Aug-99 (In house check Apr-15) nhouse check: Apr-16
Networl Analyzer HP 8753k , LS5 7390585 18-0ct-01 {in house check Oct-14; in nause check: Oct-15

Mame Functic Slgnature
Calibrated by Claudio Leubler Laboratory Technician '} ‘g/
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Calibration Laboratory of
Schmid & Pariner
Engineering AG

& Scehweizerischer Kakibrierdienst
o Service suisse d'étalonnage
Suarvizio svizzero o taraturn

Zeughausstrasse 43, 8004 Zurich, Switzerland Swins Calibration Service

Accredited by the Swiss Accreditation: Service (SAS) Accreditation No.: SCS 0108

The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreemern for the recognition of calibration certificates

Glossary:

TSL tissue simulating fiquid

NORM v,z sensitivity in free space

Convf sensitivity in TSL / NORiMx, v,z

DCP diode compression point

CF cresi factor [1/duty_cycle) of the RF signai

AB CD modulation dependent linearization paramelers

Polarization « w rotation around probe axis

Potarization § 9 rotation around an axis that is in the plane normal 1o probe axis {at measurement center),
ie., 8 = 0is normal to probe axis

Connector Angle information used in DASY system fo align probe sensor X to the robot coordinate system

Calibration is Performed According to the Following Standards:

a) |EEE Std 1628-2013, “IEEE Recommended Practice for Determining the Peak Spatial-Averaged Specific
Absorption Rate (SAR) in the Human Head from Wireless Communications Devices: Measurement
Techniques”, June 2013

h) 1EC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held devices used in close
proximity to the ear (frequency range of 300 MHz to 3 GHz)", February 2005

¢y IEC 82209-2, "Procedure to determine the Specific Absorption Rate {SAR) for wireless communication devices
used in close proximity to the human body (frequency range of 30 MHz to 6 GHz)", March 2010

4y KDB 865664, "SAR Measurement Requiremenis for 100 MHz to 6 GHz”

Viethods Applied and Interpretation of Parameters:

o NORMzx.y,z: Assessed for E-field polarization § = 0 (f £ 900 MHz in TEM-cell: T > 1800 MHz: R22 waveguide}.
NORMx, v,z are only intermediate vaiues, e . the uncerfainties of NORMx.y,z does not affect the E*-field
uncertainty inside TSL {see betow ConvF).

o NORM(Ix v,z = NORMx,y.z * frequency_response (see Frequency Response Chart). This linearization is
implemented in DASY4 software versions later than 4.2, The uncertainty of the frequency response is included
in the stated uncertainty of ConvF.

e DCPx.y,z: DCP are numerical linearization parameters assessed based on the data of power sweep with C\W
signal (no uncertainty required). DCP does not depend on frequency nor media.

s PAR: PAR is the Peak to Average Ratio that is not calibrated but determined based on the signai
characteristics

s Axvz Bx.yz Oxy.z Dxyz VRxyzi A B, C D) are numerical lingarization parameters assessed based o
the data of power sweep for specific modulation signai. The parameters do not depend on frequency nor
media. VR is the maximum calibration range expressed in RMS voltage across the diode,

o ConvF and Boundary Effect Parameters: Assessed in flat phantom using E-field {or Temperature Transfer
Standard for f < 800 MHz) and inside waveguide using anatytical field distributions based on power
measurements for { > 800 MHz. The same setups are used for assessment of the parameters applied for
houndary compensaticn (atpha, depth) of which typical uncertainty values are given. These parameters are

SY4 software 10 imnros v the bouvdary, The sensitivity in TSL corresponds
Foaheret H sl A freguency dependent
5 by fromn £ B0 VIMZ o )
vy gractieris reatizer: using a lial phantom
ed T he Sensir firtna measorelnert oerier Fom ihe orohe b
lerarnio j
> angle is assesserd ssing he miormatiog ganed by deterinaing e MRV
Cersiizate Mo FXG S50 T Daye o
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Manufactured: March 11, 2014
Calibrated: July 21, 2015

Calibrated for DASY/EASY Systems

(Note: non-compatible with SASYZ system!)
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EX30d— SPL7006
DASYIEASY - Parameters of Probe: EX3DV4 - SN:7306
Basic Calibration Parameters -

Sensor X ‘ Sensor ¥ Sensor Z [ Une ( m2)_;
rMorm (;_;\/!(V/m)“f\ '____U‘FJZ i .43 (1.41 : +10.1 % |
DCP (mv” 99.1 99.6 101.1 ‘

Modulation Calibration Parameters

s) Comimunication System Name A | B I D VR Unc®

L dB | dBVpv | aB mv (k=2)

) oW X D0 0.0 0 000 1379 | 430%
Y 0.0 0.0 1.0 124.7 j
Z 0.0 0.0 B 1419

The reported uncertainty of measurement is stated as the standard uncertainty of measurement
multiplied by the coverage factor k=2, which for a normal distribution corresponds to a coverage
probability of approximately 95%.

* The uncertainties of Nerm X.Y.Z do not affect the E*field unicertainty inside TSL (see Pages § and 6)

* Numerical knearization parameter; uncertainty not required.

¥ Uncertainty is determinad using the max. deviation from Enear response applying rectangular distribution and is expressed for the square of the

field value.

Clerthoale B
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FYaind- SM7308 July @1 25

DASY/EASY - Parameters of Probe: EX3DV4 - SN:7306

Calibration Parameter Determined in Head Tissue Simulating Media

{ Relative } Conductivity | ! ‘? 7 Depth" une

f(MHz}" | Permittivity " (8m)° ConvFX  ConvFY  ConvFZ | Alpha®  (mm) | (k=2)
3500 37.9 i 2.91 7.19 7.19 7.19 0.36 1,05 +13.1%
3700 37.7 3.12 . B.77 677 . 877 040 | 1.00 +13.1%
5200 36.0 4,66 5.20 5.20 5.20 0.35 1.80 3.1 %
5300 35.9 4.76 4.97 497 . 497 0.35 1.80 +13.1 %
5500 35.6 4.96 4.75 4.75 4.75 0.40 1.80 +13.1%
5600 355 5.07 4.64 4.64 4.64 0.40 1.80 £13.1 %
5800 363 527 4,56 4.56 4.56 0.40 180 . +131%

“ Frequency validity above 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher {(see Page 21, else it is restiicted to + 50 MHz. The
uncerainty is the RSS of the ConvF uncertainty at catibration frequency and the uncertainty for the indicated frequency band. Frequency validity
below 300 MHz is + 10, 25, 4G, 80 and 70 MHz for ConvF assessments at 30, 64, 128, 150 and 220 MHz respectively. Above 5 GHz frequency
validity can ba extended o + 170 MHz,

" At freguencies below 3 GHz, the validity of tissue parameters (w and o} can be relaxed to 10% o liuad cosvpensation formata is applied @
measured SAR values. At frequencies above 3 GHz, the validity of tissue parameters [ ant ) 13 restrictec to & 5%. The urseriainty is the RSS of
the CorvE uncertainiy for indicated Yargel tissue parameters,

S alphafDepth are determined during catibration. SPEACG warsants that the rersaining deviation due o ihe bousdary effect after compensat
always less than £ 1% for frequencies below 3 Gliz and below + 2% for frequericies between 3.6 GHz al any distance iarger than hat the {
diameter fromn the heundary.

vertficate Mo, EAS Y S0R bath Page o 1



B 504 ST E06 July e

DASY/IEASY - Parameters of Probe: EX3DV4 - SN: 73006

Calibration Parameter Dei‘ermined in Body Tissue Simulating Media

Relative Cwndt:ctw!ty " Depth® Unc
f (MHz) Permittivity’ {Sim} ConvF X ConvF Y | ConvFZ | Aipha® [ (mm) {k=2}
3500 51.3 331 6.76 | 6.78 6.76 0.34 122 1 %131 %
3700 51.0 3.55 6.88 68 688 | 034 | 128 | £131%
5200 49.0 5.30 4.64 464 4.64 0,45 1,90 £13.1 %
BEGH 48.9 542 4.49 4.49 44y ¢ .45 . 1.90 £ 13.1 % ;
5500 48.6 5.65 4.08 4.08 4.08 0.50 1.90 +13.1 %
5600 48.5 5.77 3.90 3.90 3.90 0.50 1.90 +13.1 %
5800 48.2 6.00 4.26 426 1 426 0.50 1.90 131 %

“ Frequency validity abave 300 MHz of £ 100 MHz only applies for DASY v4.4 and higher (see Page 2}, efse it is restricted to 3 50 MHz. The
uncertainty is the RSS of !he ( onvF uncerlainty at catibraticn frequency and the uncertainty for the indicated frequency band. Frequency validity
below 3C0 MMz is + 10, 25, 40, 50 and 70 MHz for Convl® assessmends al 30, 64, 128, 150 and 220 MHz respectively. Above & GHz freguency
waldity can be extended to i 10 Mz,
© At frequencies below 3 GHz, the vaiidity of lissue parameters (s and «) can be relaxed o 4
measured SAR values. At frequenaies above 3 GH, the validity of tissae paramelers (o and
the ConvE unceartainty far indicated 1arget tissue parameters

Y Alpha/Dept are determined dunng calibzation SF’EA(J warranis thal the remaining deviation due to the bolndary effect after compensation s

always less ihan + 1% foi frequencies betow 2% for frecuancies between 5-6 GHz at distance iarger than haif the probe G

diameter from ihe boundary.

0% 1f liguic compensation formula is applied to
tis restricted to + 5% The uncertainiy is the RSS of

ersfinaie Mo RS TR L fage 6o 1
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Freguency Response of E-F
(TEN-Cell.ifi110 EXX, Waveguide: R22)

Frequency response fnormalized)
TETT
"

H I H i : : e : ' s i i - : 1 b i .
0 G 1006 1500 2000 2500 3000
£ INIHz]

TEM RZ22

Uncertainty of Frequency Response of E-field: % 6.3% (k=2)
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July 21, 2015

Receiving Pattern (¢), $ =0°

=600 MHz, TEM f=1800 MHz R22
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Uncertainty of Axial Isotyopy Assessmeni: & 0.5% (k=2}
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Dynamic Range f(SARpead)
{TEM cell | fova= 1960 MHz}

Input Signal [uv]

10 10r- 34 (e 10 ¢ 107
SAR [mW/ocm3)
4] 8]
not compensated compensated

Error [dB]

R ’}.”‘1[":‘; snnled

Lineriat

Assasgment: &4
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SAR [Wika |

Tlertoate Mo e TG

Conversion Factor Assessiment

200 BAHE VGLS RO8 (H_conyF)-505
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SRR
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0 2 4 & i L I N T 1]

z [mm)
o

2 L]
anahtos’ wessired

Deviation from isotropy in Liguid
Error (¢, 3}, f = 900 MHz

G604

-0 E

b (3.4 on

tnsertainty of Spherical isotropy Assessment: & Z2.6% (x=2)
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DASYIEASY - Parameiers of Probe: EX3DV4 - SN:T306

(Other Probe Parameters

 Sensor Arrangement

Triangular |

Connector Angle {7} 74.8
| Mechanical Surface Detection Mode enab@z

Optical Surface Detection Mode disabled
Probe Qverall Length 337 mm
Probe Body Diameter 0 mm
Tin Length 9mm
Tip Diameter 25mm |
Probe Tip to Sensor X Calibration Point 1 mm
Probe Tip to Sensor Y Calibration Point 1 mm
Probe Tip to Sensor Z Calibration Point Tmm
Recommended Measurement Distance from Surface t.4 mm
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Pagye i1



